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Objectives. The aim of this study was to describe the prevalence of dental anxiety 
(DA) in the Troms county and to investigate the association of DA and variables of 
socio-economic status, geographic distribution, gender, dental care habits, and oral 
health status.  
Methods. Data from the Tromstannen – Oral health in Northern Norway (TOHNN) 
study was used. Dental anxiety was assessed with the aid of the Corah’s Dental 
Anxiety Scale (DAS) in a randomly selected sample representative of the population 
in the Troms county, northern Norway (n=1936). Participants answered a 
comprehensive questionnaire and went through a clinical examination where 
decayed teeth (DT) and decayed surfaces (DS) were assessed. The findings were 
statistically analyzed using the software SPSS, where the person’s chi-square test 
was used for the bivariate analysis and logistic regression analysis was used to 
examine predictors to DA.   
Results. The prevalence of severe dental anxiety among the participant was 9,5% 
and more women than men were affected (OR=3,053). There was a significance 
difference in means of DT and DS between DA groups (t-test, p<0,001).  
Conclusion. High and severe DA is more prevalent among women, individuals with 
lower education and lower income and it presents a negative influence in oral health 
status.  
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Dental anxiety is one of the most common type of fear in the developed world (1).  Its 
prevalence reports vary among different regions, but it is believed to affect between 
5% and 42% of the population in developed countries (2). Dental anxiety has been 
associated with several factors linked to oral health impairment such as poor 
attendance to dental care services, delay of treatment, a greater perceived need of 
dental treatment, a greater prevalence of dental disease, and a negative influence on 
quality of life (3).  
1.1. Dental Anxiety (DA), Dental Fear (DF) and Dental Phobia (DP) 
The term dental anxiety has often been used in the scientific literature 
interchangeably with the term dental fear. The Diagnostic and Statistical Manual of 
Mental Disorders – DSM-5Ò (4) describes fear as the emotional response to real or 
perceived imminent threat, and anxiety as an anticipation of a future threat. In the 
DSM-5Ò, both states may at some point overlap, but they are different on the 
premise that fear is associated mostly with escape behaviors and thoughts of 
immediate danger, while anxiety is associated to a constant state of vigilance, 
muscle tension and avoidance behaviors of future dangers. According to Beaton et 
al. (5), the term dental anxiety was firstly used by Isador H. Coriat (6). Coriat 
described dental anxiety as a ‘widely spread form of fear in everyday life’, that 
through different levels could lead, on its most prominent and exaggerated forms, to 
an obsessive state of anxiety concerning dental treatment, independently of the 
nature, that would often result in postponement of appointments which in turn could 
lead to poorer oral health. Dental phobia or Odontophobia are coined terms to 
describe extreme cases of dental anxiety.  Classified within the specific phobias 
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branch of Anxiety Disorders on the DSM-5Ò, Dental Phobia was defined by Lautch 
(7) as ‘an out of proportion fear which will not respond to reason that leads to 
avoidance of dental treatment’. Thus, in the present study, the terms dental fear (DF) 
and dental anxiety (DA) are used interchangeably, while the term dental phobia (DP) 
is used to express only the highest level of anxiety found on the Corah’s Dental 
Anxiety Scale (DAS), interchangeable with severe dental anxiety (severe DA).  
1.2. Prevalence of DA 
There is great variability in DA prevalence between countries due to differences in 
study populations and methods and measurements used (8). Nevertheless, studies 
suggest that the prevalence of severe DA fluctuates at around 5% of the population 
in western countries despite enhancements on oral health care over the years (9). In 
Scandinavia the figures are not much different.  In a recent published study which 
aimed to evaluate the prevalence of DA in the general adult population in Sweden, 
the authors found that 4.7% reported severe DA, 4.5% moderate, 9.8% low, and 
80.9% reported no DA. When comparing the results to previous findings from 1962, 
the authors found a significant reduction in the prevalence of DA in general, but no 
significant change in number with severe DA (10). In a study with adults in Norway, 
using the data from the Trøndelag-94 study, Schuller et al. (9) found the prevalence 
of severe DA as of 6.6% of the studied population. However, the prevalence of 
severe dental anxiety can differ from countries and regions. In a study with the adult 
population in Bulgaria, the percentage of the severe anxiety or phobic group was 
11.7%; when gathered with the high anxiety group (total of 29.9% of the sample), the 
results were considerably higher than in other European and North America countries 
(11). 
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1.3. Causes of DA 
The development of dental anxiety (DA) is credited to many factors of socio-
demographic, behavioral and psychosocial backgrounds. The onset of symptoms 
occurs in different stages of development, more frequently in childhood and early 
adulthood, even though it could arise later in life (12). The etiology of DA can be 
divided into exogenous (external) and endogenous (internal) sources. Direct 
Traumatic Experiences (DTE) and Indirect Vicarious Experiences (IVE) are listed as 
the two main exogenous sources (5). The first attributes anxiety to personal traumatic 
dental events in the past that may linger from childhood into adulthood. It is 
estimated that half of all cases of DA are attributed to DTE (13). IVE includes anxiety 
acquired from the influence of role models, which could be understood as family 
members, peers or the media.  This source of anxiety seems to affect children more 
than adults, as Locker et al. (1999) found association of IVE with dental anxiety 
exclusively for childhood onsets.   Heritability, personality traits and cognitive ability 
are enlisted as endogenous sources of DA (5). A genetic component for DA was 
found on a longitudinal study performed with over 2000 twins. The heritability was 
higher for girls than for boys, with no difference in gender when intensity of fear was 
evaluated (14). Studies have suggested that introverted and neurotic individuals tend 
to develop DA more frequently than their counter part of more extroverted and less 
neurotic individuals (5). In another study, children with better verbal capacity, 
expressed through the Verbal Intelligence Quotient (VIQ), were found to be less likely 
to suffer from DA. Despite the fact that the authors found no association for other 
cognitive indexes evaluated, the results show a link between cognitive ability and DA 
that needs further investigation (15).  
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1.4. DA and Dental Care Avoidance: The ‘Vicious Cycle’ 
In 1984, Doctor Ulf Berggren (16, 17) studied the association between dental fear 
and avoidance behavior. As a conclusion, the author proposed the theory of the 
‘vicious cycle’ where dental fear would lead to dental care avoidance behavior, which 
would result in neglect of the stomatognathic system over time, poorer oral health 
and the eventual need for more invasive procedures, which would subsequently 
increase the levels of dental anxiety (Figure 1).  
 
Figure 1. The vicious cycle proposed by Berggren. 
 
This self-perpetuating model has been assessed and supported in whole or partially 
by several authors (18-20). De Jongh et al. (19) tested the hypothesis that dental 
treatment avoidance and the fear of negative evaluation were mediated by the 
deterioration of the oral health. Besides supporting the assumption that avoidance 
behavior overtime was significantly associated with poorer oral health, the authors 
suggested that a ‘a less healthy dental status’ was significantly associated to 
embarrassment related to dentition and negative social consequences. An alternative 
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explanation to the avoidance behavior was described by De Jongh et al. (19), and it 
resembled what was previously proposed by Berggren (16) and Abrahamsson et al. 
(21): An exaggerated negative appraisal of patients’ own oral status as a driver to 
missing appointments, where the possibility of needing endodontic treatments, 
extractions and deep fillings would result in more uncomfortable and painful 
sessions. 
1.5. Instruments to access the levels of DA 
For population and clinical studies, anxiety questionnaires are common instruments 
used to access dental anxiety levels. There are a number of different self-reporting 
questionnaires composed of single or multiple items that aim to identify anxious and 
phobic patients (22). On a review about anxiety and pain measures in Dentistry, 
Newton & Buck (23) identified a total of 15 instruments used to assess the levels of 
DA. Among those, the Dental Anxiety Scale (DAS) developed by Norman L. Corah 
(24) was used in 35 of the 43 studies included in the review. Thus, being the most 
widely used measure in the literature.  
The DAS is composed of four questions approaching different situations in the dental 
treatment. Each question has five different alternatives to choose that range from 1 
(no anxiety) to 5 (extreme anxiety) (24) and the total scores range from 4 to 20. 
When evaluating the Dental Anxiety Scale in 1978, Corah et al. (25) stated that 
scores greater than 15 represented a phobic state of anxiety and the average anxiety 
level in a sample of 1,232 college student was 8.89. Scores from 4 to 8 are classified 
as no anxiety; from 9 to 12 as moderate anxiety; 13 to 14 as high anxiety and 15 and 
above as severe anxiety or phobia (11, 26). 
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When using questionnaires to assess, for example, DA, it is important to ascertain 
the reliability and validity of the instrument in relation to the studied population (27). 
In other words, the psychometric properties of the questionnaire such as validity and 
reliability have to be known in order to assure that the collected data accurately 
measures the matter of interest (28). A study which evaluated the ability of the DAS 
to distinguish between fearful and regularly attending patients in a Norwegian 
population, Kvale, Berg and Raadal (29) found a high reliability of the instrument 
(Cronbach’s alpha indices & gt; 0,95). On a more recent study with the Brazilian 
population, Campos et al. (27) found that the DAS presented adequate internal 
consistency, and convergent and factorial validity, concluding that the instrument was 
capable to assess levels of dental anxiety. 
1.6. DA in Norway 
There are few epidemiological studies assessing the oral health status of the adult 
population in Norway (30). Fewer are found for the assessment of dental anxiety 
levels in adults. On a study with military recruits, Wisløff et al. (31) found a discreet 
but significant negative association between dental anxiety levels, utilization of dental 
services and the Decayed, Missing, Filled Surfaces Index (DMFS). The influence of 
DA on oral health status in adults in Norway was also investigated in the Trøndelag 
study (9). The authors found that individuals with high dental fear presented 
significantly higher number of decayed teeth (DT) and filled teeth (FT), even though 
there was no statistically significant association with the Decayed, Missing, Filled 
Teeth Index (DMFT) as a whole. 
Based on the negative consequences that DA can inflict in the population’s oral 
health, summed to the multifactorial nature of the disease’s development and the 
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noted variability of its prevalence in different countries, this research aims to answer 
the following question: Do people who suffer from Dental Anxiety in the Troms county 
present an avoidance behavior towards dental treatment and therefore a greater 
incidence of caries than the ones who do not suffer from Dental Anxiety? 
By answering this research question, scientific knowledge will be available for oral 
health policy makers to enhance treatment for anxious patients and grounds will be 
provided for further investigation on dental anxiety and fear in northern Norway.     
1.7. Purpose and objectives 
The purpose of this study was to describe the prevalence of DA in the Troms county 
and to examine associations between the different levels of DA and socio-economic 
status, geographic distribution, gender, dental care habits, and oral health status.  
 
Specific aims of this study are: 
1. To describe the prevalence of DA in the sample 
2. To assess the relationship of the different levels of DA with socio-economic 
status, geographic distribution and gender 
3. To assess the relationship of the different levels of DA with oral health related 
behaviors and dental treatment avoidance 
4. To assess the relationship of the different levels of DA with the Decayed Teeth 
























































2. Material and methods 
Data presented in the present study was from The Tromstannen – Oral Health in 
Northern Norway (TOHNN) study which was a cross-sectional and population-based 
study performed by researchers at The Public Dental Health Service Competence 
Centre of Northern Norway (TkNN).  Data collected from the study was used to 
determine the prevalence of DA in the sample to evaluate the association between 
the different levels of DA and other variables concerning differences in gender, socio-
economic status, years of education, dental care habits, dental treatment avoidance 
and oral health status. The data was collected through a structured questionnaire 
and an oral clinical examination between October 2013 and November 2014 in the 
Troms County, Northern Norway. The study was approved by the regional 
committees for medical and health research ethics of the University of Tromsø 
(2013/348/REK Nord).  
 
2.1. Study participants  
Based on a previously performed power calculation with a 2-sided, 95% confidence 
interval and a width of 3% with an expected 50% attendance rate, a randomly 
selected sample of 3,000 individuals was drawn from the population register by 
Statistics Norway. Out of those, 1,986 agreed to participate in the study (68,3%).  
The sample was stratified in three different groups in the county: Tromsø (1,380), 
Southern Troms (1,320) and Northern Troms (300), in order to allow the detection of 
eventual differences between urban and rural areas. In this thesis only those with 
one or more teeth are included in the analysis (n=1936).  
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Participants were primarily contacted by mail with an explanatory letter in Norwegian 
containing comprehensive information on the study purposes and procedures. Six 
trained dental health care professionals contacted the potential participants by phone 
to inquire on the willingness to participate and to give extra information on the study 
when required. People who declined to participate were asked, if they would like to 
give the reason to why they chose not to participate. Those who agreed to participate 
received through mail the questionnaire and a form of written consent. Subsequently, 
a clinical examination was scheduled free of charge to the participants and a gift card 
with NOK 150 was given after the examination. Travel expenses were covered when 
necessary and in some special cases it was prepaid.  All participants were 
automatically included in a lottery of two tablets (iPad) and 20 power toothbrushes.    
2.2. Questionnaire 
The structured and self-reported questionnaire was composed by 15 pages that 
included 82 questions which approached topics related to background information, 
socio-economic status, usage of dental care services, oral-hygiene behaviors, 
attitude towards oral health, dietary habits, dental anxiety scale, oral-health related 
quality of life, perceived treatment needs, subjective norms and normative beliefs. 
The questionnaire was design by the authors (30) using questions previously used in 
comparable studies and others which were based on the Nord-Trøndelag Health 
Study (HUNT) (32). The clinical examination included the record of the index for 
Decayed, Missing, Filled teeth (DMFT), previous dental treatments, dental caries, 
periodontal and oral hygiene status, temporomandibular disorder, number of 
supporting zones, height and weight. It was performed by 11 dental teams in 5 dental 
offices around the county with the support of intra and extra oral radiographs, and 
clinical photos. All records were registered in a computerized protocol.  
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2.3. Determining the levels of DA 
To assess the levels of dental anxiety the Corah’s Dental Anxiety Scale (DAS) was 
used (33, 34) (Appendix 1). The instrument is composed by 4 questions with answers 
ranging from not anxious (score of 1) to extremely anxious (score of 5). The 
questions are described in appendix 1. The participants were primarily gathered in 
four groups according to the level of anxiety: (1) no anxiety (scored from 4 to 8), (2) 
moderate anxiety (scores from 9 to 12), (3) high anxiety (scores from 13-14) and (4) 
severe anxiety (scores from 15 to 20), as previously used by similar studies (26) for 
determining the prevalence of Dental Anxiety in the studied sample. Furthermore, 
The DAS scores of the sample were gathered into two groups: (1) no/moderate 
anxiety (scored from 4 to 12) and (2) high/severe anxiety (scored from 13 to 20). The 
second arrangement of the scores was performed for the evaluation of the 
association between the DAS scores and variables of socio-economic status, gender, 
geographic distribution, oral health habits, avoidance behavior and oral health status. 
2.4. Questions used to assess the relationship with DA levels 
The groups of DA resulted from the DAS scores were evaluated for association with 
different variables presented in the questionnaire of the TOHNN study.  Figure 2 
shows the nature of the variables that were used in the study along with the DA 
levels. Table 1 shows how the variables age, education, household income and 
municipality (geographic location) were grouped. 
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Figure 2. Theoretical model of variables used in the study. 
 
For evaluating the association of possible avoidance behaviors with DA, 3 different 
questions were used (Appendix 2): The question number #12 on reasons to use 
dental care services with 3 possible answers, the question #17 on how often they use 
dental care services with 5 different answers, and the question #18 on the difficulty to 
visit the dentist with 3 possible answers.  Wellbeing was determined by the two 
questions: one concerning self-perceived satisfaction with their teeth and the other 
how they perceived their oral health with five possible response alternative from very 
dissatisfied to very satisfied. Questions concerning the oral health related behaviors 
comprised how often they brushed their teeth and used devices to clean 
interdentally.  
The oral condition status was assessed by the indices of Decayed Tooth (DT) and 



























independently if they are restored (filled) or not. The DS index is calculated by the 
number of surfaces of teeth that presents caries (35).  
2.5. Statistical analysis  
The Cronbach’s Alpha for the DAS questionnaire in the sample was determined 
using SPSS in order to verify the internal consistency of the instrument. The 
prevalence of DA in the sample was calculated by dividing the observed number of 
cases of each level of anxiety determined with the DAS scores by the total sample 
size. The prevalence was given in proportions. The statistical analysis was 
conducted using an statistical analysis software (IBMâSPSSâ, Version 24, IBM, 
Armonk, NY) for determining the descriptive statistics, Spearman’s correlation 
coefficients and the logistic regression model of the variables. The independent t-test 
was used for comparing the means of DT and DS with the DA levels (2). Dental 
Anxiety was dichotomized as no/moderate anxiety (score less than 13) or 
high/severe anxiety (score equal or more than 13) for all the statistical assessment of 
the data except for determining the prevalence. Bivariate association (Pearson’s Chi-
Square) was checked for eventual association between the variables. When the 
association was observed and significant (p<0,05), a logistic regression model was 
used to assess eventual predictors among the independent variables. Missing data 
was included in the analysis whenever possible and the option “Exclude cases 
pairwise” was selected in SPSS in order to include any cases that had necessary 
information for a given analysis (36).  
Variables were assessed in groups of similar nature and plausible theoretical 























































3.1. Prevalence of DA in the sample 
The Cronbach’s Alpha for the DAS questionnaire in the study is 0,92, indicating a 
high level of internal consistency for the instrument with the specific sample.  
Figure 2 shows the prevalence of dental anxiety. Severe DA was found in 4,3% of 
the sample (N=84), while high DA was found in 5,2% (N=100). The greater majority 
of the studied population was classified as no anxiety (65%, N=1249).  
 
Figure 3. The prevalence of dental anxiety levels in the studied population expressed in number of individuals and 
proportions.  
 
Figure 3 summarizes the distribution of answers in the sample for the four questions 
presented by the DAS questionnaires. Question one (which concerns the anxiety 
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day) had the highest prevalence of answers characterized as very and extremely 
anxious in the sample (N=270 or 14,1%). Question three (which concerns the anxiety 
feelings while on the dental chair waiting for treatment) had a prevalence of 5,0% for 
very and extremely anxious (N=95). Question two and four, which deals with the 
anxiety feelings while in the waiting room and during treatment, presented a 
prevalence of 3,9% (N=75) and 3,6% (N=69), respectively.   
 
Figure 4. Distribution of answers of the four questions DAS questionnaire in percentage. 
 
Differences between no to moderate anxiety (scores from 4 to 12 of the DAS) and 
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distribution, socioeconomic status, and place of residence are presented within table 
1.  The bivariate analysis (Pearson’s chi-square) showed an association between the 
levels of anxiety and gender. Women presented greater prevalence in the 
high/severe anxiety group than men (p<0,001). A statistically significant association 
was also observed between the two levels of anxiety with age groups (p<0,001), 
education (p=0,014) and household income (p=0,035). 
 
Logistic regression analysis was performed to identify potential predictors for dental 
anxiety. The analysis was performed adjusted to all independent variables using the 
Forced Entry Method (Enter method). The Omnibus Tests of Model Coefficients 
Table 1. Demographic distribution of the sample and levels of anxiety (DAS) in percentage with p-value for the bivariate
analysis (Pearson's Chi-Square test). 
Level of anxiety (n and % of DAS score)
N % no/mod. Anxiety High/severe anxiety p-value
Total 1936 100 1752 (90,5%) 184 (9,5%)
Gender < 0,001
   Male 948 49 899 (94,9%) 49 (5,1%)
   Female 988 51 853 (86,4%) 135 (13,7%)
Marital status 0,762
   Single 490 25,3 444 (90,6%) 46 (9,4%)
   Partned/married 1318 68,1 1188 (90,1%) 130 (9,9%)
   Missing system 128 6,6  -  -
Age (years) < 0,001
   20 - 34 464 24 405 (87,3%) 59 (12,8%)
   35 - 49 608 31,4 528 (86,8%) 80 (13,2%)
   50 - 64 556 28,7 518 (93,2%) 38 (6,9%)
   65 - 80 308 15,9 301 (97,7%) 7 (2,3%)
Education 0,014
   Secondary school 283 14,6 258 (91,2%) 25 (8,8%)
   High school 854 44,1 738 (88,4%) 98 (11,7%)
   University 799 41,3 739 (92,5%) 60 (7,5%)
Household income 0,035
   20% lowest (<31.200€) 270 13,9 238 (88,1%) 32 (11,9%)
   Median low (31.300 - 62.400€) 634 32,7 578 (91,2%) 56 (8,9%)
   Median high (62.500 - 93.600€) 660 34,1 520 (88,9%) 65 (11,1%)
   25% highest (>93.700€) 372 19,2 349 (93,9%) 23 (6,2%)
Municipality (per population)
   > 50.000 (Tromsø) 868 44,8 799 (92%) 69 (8%) 0,107
   10.000 - 20.000 (Harstad, Finnsnes) 600 31 536 (89,4%) 64 (10,6%)
   < 10.000 (Målselv, Storslett, smaller municipalities) 467 24,1 416 (89,1%) 51 (10,9%)
   Missing system 1 0,1  -  -
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presented a significant ‘goodness of fit’ (p<0,001) with a Chi-square of 100,196. The 
Hosmer-Lemeshow Test corroborated the ‘goodness of fit’ of the model with an 
insignificant p-value (p=0,640). The Cox & Snell and Nagelkerke tests results 
suggests that between 5,3 to 11,3% of the variability is explained by the set of 
variables (pseudo Rs of 0,053 and 0,113, respectively). The Odds Ratio (OR) and 
confidence intervals (CI) can be seen in table 3. Women were found more likely to be 
classified in the high/severe anxiety group than men. People from 50 to 64 and from 
65 to 80 years old were less likely to suffer from high and severe anxiety when 
compared to the reference group age from 20 to 34 years old. People with university 
degree were also less likely to be in the high and severe anxiety group than people 
who only completed secondary school. Furthermore, people part of the 25% highest 
household income were also less likely to be in the high and severe anxiety group 
when compared with 20% lowest household income group.  
 





   * Male
     Female 3,053 2,137	to	4,362 <0,001
Age (years)
   *  20 - 34
   (1)  35 - 49 1,297 0,868	to	1,939 0,205
   (2)  50 - 64 0,538 0,337	to	0,858 0,009
   (3)  65 - 80 0,167 0,073	to	0,384 <0,001
Education 
   * Secondary school
   (1)  High school 0,994 0,588	to	1,680 0,981
   (2)  University 0,556 0,314	to	0,983 0,044
Household income
   *  20% lowest (<31.200€)
   (1)  Median low (31.300 - 62.400€) 0,808 0,494	to	1,322 0,397
   (2)  Median high (62.500 - 93.600€) 0,884 0,537	to	1,457 0,629
   (3)  25% highest (>93.700€) 0,485 0,258	to	0,908 0,024
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3.2. DA and dental treatment avoidance related questions and oral hygiene 
habits 
The table 3 shows the bivariate analysis (Pearson’s chi-square) between anxiety 
levels and variables concerning oral hygiene habits, satisfaction with oral health, 
reason and frequency of visits to oral health centers and whether it is difficult or not 
to visit the dentist or the dental hygienist.  
 
A significant association was found between the levels of anxiety and all tested 
variables, except for frequency of toothbrushing (p=0,913).  
Table 3. Demographic distribution of the sample and levels of anxiety (DAS) in percentage with p-value for the bivariate
analysis (Pearson's Chi-Square test). 
Level of anxiety (n and % of DAS score)
N % no/mod. Anxiety High/severe anxiety p-value
Satisfaction with teeth <0,001
    (1) No 292 15,10 % 238 (81,5%) 54 (18,5%)
    (2) Neither/Don't know 681 35,20 % 605 (88,8%) 76 (11,2%)
    (3) Yes 959 49,60 % 905 (94,4%) 54 (5,6%)
Self-assessment of oral health status <0,001
   (1) poor 253 13,10 % 205 (81,0%) 48 (19,0%)
   (2) Neither/nor 744 38,5%% 658 (88,4%) 86 (11,6%)
   (3) Good 934 48,40 % 885 (94,8%) 49 (5,2%)
Difficulty to go to the dentist <0,001
   (1) Yes/Don't know 335 17,50 % 240 (71,6%) 95 (28,4%)
   (2) No 1538 82,50 % 1500 (94,8%) 83 (5,2%)
Frequency Attending Dental Health Services <0,001
   (1) Every year 1017 52,90 % 961 (94,5%) 56 (5,5%)
   (2) Every second year 257 13,40 % 239 (93,0%) 18 (7,0&)
   (3) Less often than every two years 216 11,20 % 195 (90,3%) 21 (9,7%)
   (4) Only when having problems 433 22,50 % 347 (80,1%) 86 (19,9%)
Reason for attendind Dental Health Services <0,001
   (1) Regular check up/recall 1241 64,30 % 1171 (94,4%) 70 (5,6%)
   (2) Only when having problems/pain/lost fillings 390 20,20 % 335 (85,9%) 55 (14,1%)
   (3) Seldom/never attending 298 15,40 % 239 (80,2%) 59 (19,8%)
Frequency of interproximal cleaning 0,016
   (1) Seldom/never 127 6,90 % 108 (85,0%) 19 (15,0%)
   (2) Sometimes 991 53,70 % 889 (89,7%) 102 (10,3%)
   (3) Daily 728 39,40 % 673 (92,4%) 55 (7,6%)
Toothbrushing frequency 0,913
   (1) once a day or less often 537 28,10 % 485 (90,3%) 52 (9,7%)
   (2) Twice a day 1376 71,90 % 1245 (90,5%) 131 (9,5%)
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For the logistic regression model (Table 4), it was included all independent variables 
that presented a significant association on the chi-square test with the levels of 
anxiety.  It was used an ‘Enter method’ for the analysis. The model presented a 
‘goodness of fit’ given by the Omnibus test (p<0,001) with a Chi-square value of 
156,322 and an insignificant p-value observed for Hosmer and Lemeshow Test 
(p=0,860). The pseudo Rs presented by the Cox & Snell and Nagelkerke tests 
suggest that the variables in the model explain between 8,3 to 18,1% of the observed 
variability of the model. 
 
Difficulty to go to the dentist was the only variable that presented significance in the 
regression model.  Individuals in the high and severe anxiety group find it 5 times 
Table 4. Logistic regression between the dependent variable (1=No/Moderate anxiety, 2=High/Severe anxiety)
	and	predictors	given	in	Odds	Ratio	(OR),	confidence	intervals	(CI)	and	p-value	(Sig.).
* Reference group
OR 95% CI Sig.
Satisfaction with teeth
    * No
    (1) Neither/Don't know 0,732 0,449 to 1,194 0,212
    (2) Yes 0,553 0,306 to 1,000 0,050
Self-assessment of oral health status
   * poor
   (1) Neither/nor 0,972 0,582 to 1,623 0,912
   (2) Good 0,630 0,330 to 1,203 0,161
Difficulty to go to the dentist
   * No
   Yes/don't know 5,159 3,501 to 7,602 <0,001
Frequency Attending Dental Health Services
   * Every year
   (1) Every second year 1,048 0,567 to 1,938 0,881
   (2) Less often than every two years 0,862 0,387 to 1,921 0,716
   (3) Only when having problems 1,365 0,636 to 2,928 0,424
Reason for attendind Dental Health Services
   * Regular check up/recall
   (1) Only when having problems/pain/lost fillings 0,907 0,445 to 1,849 0,789
   (2) Seldom/never attending 1,263 0,585 to 2,726 0,551
Frequency of interproximal cleaning
   * Seldom/never
   (1) Sometimes 0,823 0,457 to 1,483 0,517
   (2) Daily 0,792 0,419 to 1,495 0,471
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more difficult to go to the dentist than people in the no and moderate anxiety group. 
The variable satisfaction with teeth presented a borderline p-value of 0,050, where 
people in the high and severe anxiety group are less satisfied with their teeth than 
people in the other group.   
3.3. DA and the Decayed Teeth Index (DT) and Decayed Surfaces (DS) 
The mean of decayed teeth and decayed surfaces between the no/moderate anxiety 
group and the high/severe anxiety group was significantly different as shown on 
tables 5 and 6. Individuals in the high/severe anxiety group presented a greater 
incidence of caries when evaluated by tooth or surfaces. The OR for the DT index 
was 1,193 (95% CI: 1,113 – 1,279, p<0,001) and to DS index was 1,187 (95% CI: 












































4. Discussion  
4.1. The study design  
A Cross-Sectional design study is suitable to determine the prevalence of cases of a 
disease in a specific and well defined population (37). This applies to the prevalence 
of Dental Phobia and different levels of anxiety in the studied sample. The design is 
also suitable for determining the prevalence of risk-factors and the disease status 
which could help on the development and improvement of oral health services, 
policies and planning (37, 38).  It presents lower costs and are fairly quick performed 
studies when compared to study designs such as Cohort and Randomized Control 
Trials (38). However, cross-sectional designs present considerable limitations. One 
of them is finding a causal relationship between a risk-factor and a disease. The 
reason behind it according to Katz, Wild (37) is that the data to exposure to risk-
factors and the presence or absence of disease is collected at the same time and a 
temporal relationship between the two is very difficult to define because it breaks the 
chronologic path of exposure first and disease after. Therefore, a causal relationship 
between predictors and the outcome should always be seen with cautious in cross-
sectional studies. In the current study, the word “predictor” was always preceded by 
the word “potential”, which can be understood as the need for further and deeper 
investigation of the two in search for an eventual causal relationship.   
4.2. Sample size, selection and potential bias 
A power calculation was performed for defining the necessary size of the sample in 
order to be able to describe the prevalence of a disease occurring in approximately 
10% of the population the sample was drawn from. The calculation assumed a 50% 
attendance rate based on rates found in different studies performed in Norway (range 
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from 29 to 64% of attendance rate) (30).  The attendance of the TOHNN study was of 
68,3%, more than the expected and calculated rate of 50%. The 10% rate used in the 
power calculation as reference to describe the prevalence of a disease in the real 
population was drawn from previous studies on the prevalence of advanced 
periodontitis, which ranges from 8 to 13%.   The 10% estimation are larger than the 
expected prevalence of Dental Phobia in the population which has been suggested in 
previous studies to be around 5% in western countries, which decreases the chances 
for external validity of the findings (9). For a 5% prevalence, the sample should be 
around doubled the size of a 10% prevalence expected. The results should be, 
therefore, interpreted cautiously.  
The selection of the sample was representative and random drawn by the Statistic 
Norway, presented a well-defined population including rural and urban areas and the 
validity given by the power calculation minimize the chances for selection bias (39). 
There was no significant difference on the response rate between participants in 
urban and rural areas (30). The respondent rate of 68,3%, surpassing the expected 
50% minimizes the chances for non-response bias.   
The study could, however, be sensible to volunteer bias (39). Since all participants 
had to go through two different procedures: a questionnaire and a clinical 
examination, it is possible that people with severe dental anxiety would decline to 
participate in order to avoid anxiety and fear which the clinical examination could 
evoke. Thus, participants could mostly be of individuals with lower levels of dental 




4.3. The reliability of the DAS and other questions from the questionnaire 
The Corah’s Dental Anxiety Scale (DAS) has been extensively used in the literature 
(23). It has been considered as detent of good psychometric properties (28), internal 
consistency (27) and has previously been validated in Norway (29). Nonetheless, the 
DAS has received criticism for not enquiring on the anxiety generated by local 
anesthesia injection, which for some authors is a focus point of some patients and 
major trigger of anxiety episodes (41). In order to overcome those “limitations” a 
modified version of the DAS, including a fifth question on local anesthesia injection, 
was developed (41). Furthermore, a scale allowing the comparison of results 
obtained from the DAS and its modified version (MDAS) was also developed (42).  
On a study with a sample drawn from the west part of Norway, the authors compared 
the DAS with the MDAS and a third instrument for sensitivity, specificity, positive and 
negative predictive values. The authors concluded that the three instruments 
presented similar performance and were reliable to be used in a population level for 
Dental Anxiety estimation (43).  
The other questions in the questionnaire that were used in the analysis could be 
seen as sensible to recall bias as many self-reported heath questionnaires due to its 
“retrospective” and subjective nature (44). Yet, most of the questions used in the 
present analysis were of related to activities performed in a daily basis such as 
frequency of toothbrushing, or were based on actual feelings and opinions that do not 
present a retrospective nature on its formulation e.g. difficulty to go to the dentist, 
reasons for going to the dentist and opinion on own oral health status.  Further, the 
questionnaire was tested in prior on personal without scientific or dental background 
for its comprehensiveness (30).  
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4.4. Statistical Analysis  
The bivariate analysis was performed through the Pearson’s Chi-Square test 
between the levels of DA and the other variables in accordance to similar studies 
found on the literature (12, 18) and due to the categorical nature of the variables. 
When no association was found for the Chi-Square, the corresponding tested 
variable was not included in the logistic regression model in order to avoid influences 
on the odds ratio values of the associated ones. Another reason for not including 
them was due to the possibility of the independent variables which were not 
associated to the dependent, be strongly correlated with other independent variables, 
what could jeopardize the multicollinearity assumption of the regression.     
Missing values were not replaced by the mean value and were removed cases list-
wise (by default on SPSS) in the logistic regression analysis. The decision was due 
to the low proportion of missing values in the variables on the study (ranged from 0,1 
to 6,6%), while most of the variables presented values for missing date lower than 
5%. According to Dong (45) citing Schafer (1999), values equal or lower than 5% of 
missing data are inconsequential and bias due to missing values should only be 
expected in studies with considerable sample size for values of missing data 
exceeding 10%.     
4.5. Results  
Other Scandinavian countries have found similar prevalence of severe dental anxiety 
when compared to the 4,3% found for the current study. Severe dental anxiety was 
found in 4,7% of the sample in Sweden (10), 4,2% in Denmark (46) and  6% in 
Finland (47). However, differences in methodology, instruments applied to determine 
the prevalence of DA, the set of different cut-off scores and sample size may produce 
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variability in the prevalence, making it difficult to compare results between studies 
(10). 
A more accurate comparison of the results could be made between the current study 
and another study performed in Norway and published in 2003 (9). Both studies used 
the DAS as instrument to evaluate the prevalence of DA and same cut-off scores. In 
the current study, high and severe anxiety was found in 9,5% of the sample (scores ³ 
13), which was a greater prevalence than the 6,6% found on a study with Norwegian 
adults using data from the Trøndelag-94 study (9). While women presented a greater 
prevalence of high and severe DA than men in both studies (13,7% for current study; 
10,3% for the study using data from the Trøndelag-94), the estimated prevalence of 
high and severe DA varied from 2,3 to 13,2% according to age groups in the current 
study, while it varied from 4 to 9% on the study with data from the Trøndelag-94 (9). 
A statistical difference between gender was found in the current study. Women were 
around 3 times more likely to report high and severe anxiety than men (OR = 3,053 
and p<0,001). Higher prevalence of DA among women was also found in other 
studies (2, 9, 12, 48, 49), and it is consistent to a great number of articles which 
suggest that women are more likely than men to be diagnosed with anxiety and 
phobia related problems (12). Chanpong et al. (48) suggests that women are more 
likely to report anxiety and men are more likely to underreport it due to the “social 
weakness” linked to assuming a fear or anxiety in society.  
Variables of education and household income were used to estimate differences in 
socioeconomic status. The results found in the current study of high education along 
with being part of the group with the largest income as presenting a protective factor 
towards high and severe DA contradict to a previous study performed in Norway and 
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published in 1993 which found no virtual differences between education and income 
and DA levels (50). However, on a study evaluation DA and time trends between 
1997 and 2007, Åstrøm et al. (12) found that highly educated people were less likely 
to report DA in 2007, differing from 1997. The authors suggested a change in 
prevalence of DA through the years, which could justify the different results between 
early studies and the current study.  
No difference was found in the regression between oral hygiene habits and the levels 
of dental anxiety, corroborating the findings of another study in Norway (9). 
Individuals in the high and severe DA group were less satisfied with their teeth and 
found it more difficult to visit the dentist than the no and moderate anxiety group. 
However, when evaluation the frequency and the reason of dental health system 
usage, no statistical difference was observed in the regression model of the current 
study. Those variables were selected to assess an eventual avoidance behavior in 
the high and severe DA group. Therefore, no difference in attendance was observed 
using the selected variables and an avoidance behavior could not be observed. That 
is in contradiction to other findings in the literature (9, 12, 50), which in different 
degrees suggest high and severe DA as an underlying cause for the avoidance of 
dental appointments.  The differences in results could be due to differences in 
samples and methodologies between studies. In addition, one important point of the 
avoidance behavior, which is related to “missing of appointments”, could not be 
assessed in the current study. Nonetheless, the association between difficulty to go 
to the dentist and DA levels imply the need for further investigation in avoidance 
behavior associated with DA in Northern Norway. 
Oral status was assessed through the Decayed Surface (DS) and Decayed Teeth 
(DT) indexes. The results for DT and DS (differences in mean, p<0,001) in the 
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current study suggest that individuals in the high and severe DA group presented 
more caries than the no and moderate DA group, which corroborates the findings of 
previous studies (9, 18, 49). According to Armfield et al. (18), the greater prevalence 
of DT and DS in the high and severe DA group shows that there are negative clinical 
consequences of DA. People who are highly and severely anxious to go to the 
dentist do not only have to deal with the fear and the negative emotional 
consequences related to it, but they are also more likely to have oral problems, which 
implies the need of dental professionals to recognize and identify this vulnerable 
group and to effectively tackle the situation in order to reduce the caries experience. 
 
  





























5. Conclusions  
 
Dental anxiety was more prevalent among women than men, individuals with lower 
education and with lower household income. The prevalence of caries was greater 
among participants reporting severe DA showing the negative consequences of DA 
in oral health. Despite that an “avoidance behavior” could not be found, individuals 
with high and severe DA were less satisfied with their teeth and found it harder to 
visit the dental health system. Therefore, identifying DA in a clinical level is 
recommended in order to develop an individual plan of treatment according to the 
anxiety level and to reduce the inequalities in oral health resulted from differences in 
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Questions used to determine eventual avoidance behavior (in Norwegian).  
 
 
 
